This interdisciplinary study investigated the transformative role of Echo360 lecture capture software on student learning behaviours within the disciplines of nursing, maritime management and engineering at an Australian university. The aim of this study was to examine how students used the system to enhance their learning. A comparison of class attendance and use of Echo360 generated materials revealed limited differences between different disciplines, even though the cohorts were quite diverse. The implications for learning and teaching show the need to be cognisant of generational difference and level of information communication technology skills when developing curriculum.
Introduction
Educational technology has led to a fundamental change in pedagogy and curriculum design (Loveless & Ellis 2013) . More than 60 per cent of Australian universities have used Echo360 lecture capture software significantly in their lecture theatres and classrooms, many capturing over 1,000 hours of lectures each week (NetSpot 2011) . Although there are many benefits associated with the use of Echo360 in learning and teaching (Brogan 2009; Davies & Hardman 2010; Shaw & Molnar 2011) , its patronage among lecturers is quite limited due to concerns about its negative impact on student attendance and classroom interaction (Billings-Gagliardi & Mazor 2007; Devadoss & Foltz 1996; Kottasz 2005) . This cross-sectional study investigated the impact of Echo360 lecture capture software on the student learning behaviour of class attendance within the disciplines of nursing, maritime management and engineering at an Australian university. The relationship between the demographic characteristics, class attendance and availability of Echo360 generated materials were investigated within these disciplines.
Background
Research on how educational technology influences class attendance of students is limited (Massingham & Herrington 2006) . Realising the positive impact higher class attendance may have on student performance (Romer 1993) , Moore, Armstrong and Pearson (2008) proposed the need to further investigate the impact of virtual learning solutions, supported by using the internet, on class attendance. Although emerging educational technologies have improved accessibility to course materials, this does not necessarily translate into better performance by students (Marburger 2006) . Other moderating factors include age, learning discipline and level of motivation; which determines the extent to which a given student is engaged in the learning process (von Konsky, Ivins & Gribble 2009 ). It appears class attendance cannot be regarded alone for improved student performance.
There are other aspects such as accessibility offered by educational technology that could contribute to improved student performance (Cradler et al. 2002; Massingham & Herrington 2006) . With access to resources external to the traditional classroom environment, students have increased flexibility to choose when to engage with the learning resources (Brogan 2009; Phillips et al. 2010) . Increased flexibility meets the needs of students with family-related commitments (Muir 2009 ) but it can be abused (von Konsky, Ivins & Gribble 2009 ). Students may intend to listen to recorded lectures but may fail to do so. As a result, it becomes difficult for them to remain abreast with learning modules within a particular unit which may ultimately affect their performance in the long term (Bell et al. 2001) .
Use of educational technology to improve access to course materials can be advantageous to students with parttime work commitments (Muir 2009 ). This is particularly relevant in Australia where recent studies (Applegate & Daly 2006; Manthei & Gilmore 2005; McInnis & Hartley 2002) suggested that over 72% of university students were engaged in part-time work and require learning schedules that suits these commitments. The drawback for this cohort of students was the limited interaction offered by the captured lecture videos. Accessibility may encourage truancy among students (Naber & Köhle 2004) as the alternative source of information has been linked to lower attendance rates (Friedman, Rodriguez & McComb 2001; Grabe, Christopherson & Douglas 2005) . Other researchers (Billings-Gagliardi & Mazor 2007) share an opposing view. Massingham and Herrington (2006) asserted students characters had influence over absenteeism compared to the accessibility to learning materials. Given the drawbacks of improved accessibility, research to investigate the frequency with which an absentee student access learning materials online could provide an additional dimension for design of learning and teaching resources. Settle, Dettori and Davidson (2011) believed future educational technologies needs to be able to effectively monitor and report on these students.
Previous studies suggest that educational technology may impact positively or negatively on the attitudes and learning behaviours of students (Billings-Gagliardi & Mazor 2007; Massingham & Herrington 2006; von Konsky, Ivins & Gribble 2009 ). Principally, educational technology could influence student motivation, their class attendance (Fei et al. 2013 ) and learning outcomes (Billings-Gagliardi & Mazor 2007; Colby 2004 ). Massingham and Herrington (2006) concluded that educators should focus on how to harness existing technologies to improve the learning and teaching behaviours of stakeholders. Authors claim lecture capture systems such as Echo360 software impact on the learning behaviour of students when introduced into the teaching environment (Mark, Vogel & Wong 2010) .
During 2011, this University began using Echo360 software. Early in 2012 there were 419 units using the software representing half of online units, but less than 10% of total units being offered. There were 232 units (55%) using the system in one or more of the 30 enabled venues, and 187 units (45%) used in non-enabled and personal capture venues. The level of usage varied significantly across schools in the university. The discipline of nursing had high usage, whereas other disciplines including maritime units used the system less. This study explored the effect of the availability of Echo360 generated materials on class attendance in nursing, maritime management and engineering.
Methodology
An invitation was sent to students enrolled in eight units across nursing, maritime engineering and management. Research Ethics for this study was approved (H13290). A digital survey (Survey Monkey) was developed for use in this cross-sectional study and consent to participate was by completion of the questionnaire (Buchanan & Hvizdak 2009; Marra & Bogue 2006) . Five-point Likert scale and free text questions were used to elicit understanding of how students used materials generated from the Echo360 platform alongside traditional lectures. Questions in the web-based survey included how students used Echo360 generated materials and whether access influenced their learning behaviour. Two reminders were provided to students by posting news items within the online learning management system used by this University.
Statistical analysis was undertaken using SPSS Version 21 (IBM Corp. 2012). Descriptive and two-sided chisquared analysis was undertaken to generate p-values to establish whether differences existed between maritime and nursing cohorts. Fisher's exact test was used where cell counts were less than five (Agresti 1992; Fisher 1922) . All tests were conducted using a two-sided alpha level of 0.05.
Results
An invitation to participate was sent by email to 841 undergraduate students. The pooled cohort response was 43%. Of the valid responses, 218 were from nursing (n=298) and 50 were from the maritime disciplines (n=64). There were 268 valid responses from 362 participants as incomplete data sets were excluded from the Echo360 software question analysis. Gender, age and English as first language were different for the two cohorts of respondents. Of those who responded, there were more than twice as many females as males (Table 1 ). The age profile of both nursing and the maritime discipline was different where over 90% of respondents in nursing and only 10% in the maritime disciplines were over 31 years of age. In nursing, 80% of respondents indicated that English was their first language compared to 20% from the maritime disciplines (Table 1) . Table 2 lists the survey items. Table 3 shows the effect of Echo360 availability on class attendance by discipline. There was no difference in nursing or maritime disciplines in their use of Echo360 with regard to missing lectures and using Echo360 software for revision during study week for examination. There was a difference in the cohorts in their reliance on recorded class sessions and motivation to attend lectures. Nursing students were more likely to agree (67.5%) than maritime students (46%) that they still rely on recorded videos of class sessions they might have attended physically. Maritime students strongly disagreed (47.1%) and nursing students disagreed (43%) that they were not motivated to attend lectures due to the availability of recorded lecture sessions. Support from teaching staff and lack of technical support between the cohorts were different (Table 4 ). Nursing students indicated that it was relevant or very relevant (71.9%) to have support from teaching staff on how to use Echo360 and that lack of support had a negative effect on learning (71.7%). Conversely the maritime discipline students were ambivalent about support from teaching staff (42%) or lack of technical support (42%) affecting their learning using Echo360 generated materials.
Discussion
The main findings of this study were gender, age and English as first language were different for nursing and maritime disciplines. Almost two-thirds of all respondents indicated they were motivated to attend class even though Echo360 generated materials were available which supports the findings of other studies (Billings-Gagliardi & Mazor 2007; Briggs 2007; Copley 2007) . Of those who responded, more than twice as many females completed the survey than males (25%) ( Table 1) . Within the nursing cohort, the proportion was similar to workforce statistics (HWA 2013) where males are underrepresented (Table 1 ). The age profile of both nursing and maritime disciplines were different, where over 90% of respondents in nursing and only 10% in the maritime disciplines were over 31 years of age. This study shows that the technological inclination of the current student cohort especially those in Generation Y born between 1978 -1994 and Generation X born between 1965 -1977 may not be technologically inclined and prefer other modes of lecture delivery. Davies and Hardman (2010) found that this category of students may not be able to take advantage of the accessibility and flexibility offered by lecture capture technologies. Unfamiliarity with technology must be considered by tertiary education providers when introducing learning and teaching technologies into the curriculum (Duderstadt 2000) .
Support from teaching staff and lack of technical support between the cohorts were different. Nursing students indicated it was relevant to have support from teaching staff on how to use Echo360 and that lack of support impacted negatively on their learning. Conversely students from the maritime disciplines indicated teaching or technical support was less relevant to their learning using Echo360 generated materials than the nursing cohort. Educational learning solutions need to contribute to the technological competence of many students and prepare them for the current computer-oriented job market (Fahy 2008) .
The age difference and relevance of support to use Echo360 software reported between the cohorts, shows there are implications for learning and teaching to ensure curriculum design and development is cognisant of generational difference and level of information communication technology skills. Clark (2001) argued that given the continuing dynamism within learning environments and an increasingly diversified student population, education providers needed to frequently revise course content, and methods of delivery to accommodate these changes. The varying learning needs of students needs to be directed towards teaching styles, delivery methods and curriculum design (Anderson 2006) . Additionally, the need for information communication technology competency within health care environments has burgeoned and graduate nurses are expected to be work-ready, including digital literacy (Mather, Marlow & Cummings 2013; Mather 2012) . This study showed that information communication technology competence remains unaddressed within the undergraduate nursing curriculum. Conversely the maritime cohorts were predominantly students who were born after 1984 and known as Millennials (Oblinger 2003) , that reported educational and support services were not relevant to them.
In nursing 80% of respondents and in the maritime disciplines only 20% indicated that English was their first language (Table 1) . These demographic differences did not alter student motivation for class attendance. Both cohorts were similar in the distribution of responses to the question regarding availability of Echo360 if they missed class. Students also indicated they used Echo360 generated materials for assisting revision during study week. These findings suggest that student behaviour is similar regardless of linguistic diversity (Ramburuth & McCormick 2001) .
Although the cohorts were quite different Table 3 shows the effect of Echo360 on class attendance by discipline. There was a difference in the cohorts in their reliance on recorded class sessions. Both cohorts agreed they were motivated to attend class even though Echo360 generated materials were available. The cohorts were different in their level of disagreement with the statement about lack of motivation. The maritime students were more strident and strongly disagreed that they were less motivated to attend class, whereas the nursing students only disagreed.
Future directions
The majority of respondents indicated they were motivated to attend class and the continuation of recording classes for revision and review is recommended. Further exploration of factors that motivate class attendance by students may provide information that can also be embedded into online delivery. The use of Echo360 software has enhanced the learning opportunities for students in both the nursing and maritime disciplines. Future directions indicate that if Echo360 software is to be further integrated into the curriculum the learning institution needs to offer students opportunities to learn how to use the technology, so that their learning is not impeded. Previous studies suggested that lecture recordings encouraged medical students with Asian backgrounds to achieve improved grades due to the availability and frequent access to lecture recordings (Shaw & Molnar 2011) . Thus, further investigation of the impact of availability and the use of Echo360 generated materials for students with diverse cultural and linguistic backgrounds is warranted. These students who may not have English as their first language may use Echo360 differently to students who are learning in their first language.
Limitations
This study had several limitations. The cohort sizes between disciplines were different. More than three-quarters of students invited to participate were from nursing (n=682) and the remainder were from the maritime disciplines (n=159). Additionally, respondents self-selected to complete the survey, which may have caused respondent bias and the findings may not be generalizable to other undergraduate courses.
Conclusion
In conclusion, this study showed that student behaviour towards class attendance is similar regardless of discipline, age or English as first language. It also showed that student motivation to attend class was high with maritime students being more strident in their opinion that the availability of Echo360 generated materials did not reduce their motivation to attend class. Nursing students indicated that teacher and technical support impacted on the use and effectiveness Echo360 software. Higher education institutions need to provide opportunities to support all students to become information communication technology competent. Opportunities will ensure they are able to access the learning resources required to successfully complete their studies and become work-ready.
